Dietary lipid hydroperoxides induce expression of vascular endothelial growth factor (VEGF) in human colorectal tumor cells.
Fatty acid hydroperoxides arise from unsaturated fatty acids in the presence of oxygen and elevated temperature during processing of food. Here we have studied their effects on gene expression in colorectal tumor cells using linoleic acid hydroperoxide (LOOH) as a model compound. Its addition to the medium of LT97 human adenoma cells and SW480 human carcinoma cells enhanced the production of intracellular hydrogen peroxide. Furthermore, in both cell lines, increases in VEGF mRNA and protein were observed. Unoxidized linoleic acid had little or no activity. Concomitantly, COX-2 expression was up-regulated. In the LT97 cells, the COX inhibitors SC58560 and SC58236 completely prevented the VEGF induction, suggesting that the effect was dependent on prostaglandin synthesis. In vivo prostaglandin-mediated induction of VEGF secretion is known to be essential for the growth of adenomatous polyps and their progression to carcinomas. Therefore, our results for the first time implicate dietary lipid hydroperoxide as a key risk factor in colon carcinogenesis.